
ON   VAN  DER  WAALS S  TREATMENT OF
examine it somewhat closely. The question is as to the effect in tl equation of a mutual attraction between the parts of the fluid, whos> is small compared with the dimensions of bodies, but large in corf with molecular distances.
The problem thus presented may be attacked in two ways. Tl to which I will recur, is that followed by Van der Waals ; but the se more immediately connected with that form of the equation which 3 in view in the passage above quoted.
In the notation of Van der Waals (equation 8)
'-iS/p-iSJBr coster),
whei'e V denotes the velocity of a particle m, which is situated at a dif from the origin, and is acted upon by a force R, while (R, r) dem angle between the directions of R and r. The intermediate term i omitted if R be the total force acting upon m. It represents the effect forces, /, as act mutually between two particles at distances from one equal to p. In the summation the force between two particles i reckoned once only, and the forces accounted for in the second te of course, to be excluded in the third term.
In the present application we will suppose all the mutual forces ac for in the second term, and that the only external forces operative an the pressure of the containing vessel. No one disputes that the effec external pressure is given by
-pErcos(tf, r) = so that
if with Laplace we represent by $ (p) the force between two par distance p. The last term is now easily reckoned upon Laplace's pi For one particle in the interior we have
The second Humiliation Otherwise each force \
v = f fl (p + K),
showing that the effect of such forces as Laplace supposed to oj represented by the addition to p, the pressure exerted by the wal vessel, of the intrinsic pressure K. In the above proeew-s the particles near the surface are legitimately neglected in comparison with tho* interior.
* See also Phil. Mag. October 1800, p. '2<J2.   [Vol. in. p. 403.]
and this, as Laplace showed*, is equal to volume gives 3Kv, but this must be halved, reckoned twice.    Henceose the modulus of the second fraction on the right in (19) is
